A and B failed to resolve coproporphyrin-I and coprophorphyrin-I11 esters, and only pyrtially resolved the other two porphyrin esters, and the K value was very low. The K ' values for the solvent compositions 100% A, 50% B and 100% B were plotted and the a-values calculated in order to construct a window diagram (Fig. la) . This enabled us to predict that the best solvent system for separation of all four porphyrins consisted of 75% solvent A and 25% solvent B; the separation was improved by slowing the flow rate from 1 ml/min to 0.3 ml/min (Fig. lb) .
We also explored the possibility of changing the solvent selectivity by using the solvent selectivity triangle (Snyder & Kirkland, 1979) . However, we were unable to obtain separation of coproporphyrin-I and coproporphyrin-111 methyl esters in a variety of other solvent mixtures, e.g. acetoneltoluene, acetonelether, acetone/benzene etc. On the other hand, isocoproporphyrin and desethylisocoproporphyrin methyl esters were readily separated by any of these mixtures.
Thus we conclude that although the solvent selectivity triangle is a very useful method for setting up a new solvent system, it has limitations in our particular case for the separation of isomeric compounds; this required careful 'fine-tuning' and was only possible with a chlorinated solvent (e.g. 1,2-dichloroethane) together with acetone.
H.p.1.c. has been shown to be a rapid and sensitive method for the qualitative and quantitative analysis of menaquinones (vitamin K2). The separation of menaquinone mixtures by h.p.1.c. is normally by the reverse-phase partition mode using octadecylsilane (ODS) as stationary phase with polar eluents. Separation of menaquinones by this method is determined by the lipophilic character of the quinones, which depends mainly on the length and degree of saturation of the multiprenyl side-chain. (Collins 1985) .
In the present study the menaquinone composition of a wide range of intestinal anaerobic bacterial strains has been determined by reverse-phase partition h.p.1.c.
Freeze-dried bacterial cells (approx. 250 mg) were extracted with chloroform/methanol (2 : 1, v/v) for 2 h. The cell/solvent mixture was passed through a filter funnel to remove cell debris, collected in a flaskoand evaporated to dryness under reduced pressure at 40 C on a rotary evaporator. Menaquinones were purified by thin-layer chromatography (Kieselgel 6 0 F254 sheets) using hexane/ diethyl ether (85: 15, v/v) as developing solvent (Collins, 1985) . Purified menaquinones were examined by h.p.1.c. using a Laboratory Data Control (LDC) chromatograph fitted with a Spherisorb ODS ( 5 p ; LDC) column (250 mm x 4.6 mm inner diam.) with methanol/l-chlorobutane (100 : 10 v/v) as eluting solvent (1.5 ml/min). Automated analyses were performed on a Waters Associates chromatograph equipped with a model 710 Wisp and radial compressiom module (RCM 100) containing a p-Bondapak CIS cartridge using methanol/l-chlorobutane (70 : 30, v/v) as mobile phase (1 .O ml/min). Menaquinones were monitored at 269nm and quantification achieved with a computer integrator.
The menaquinone composition of 95 strains of anaerobic intestinal bacteria was determined. Representative species of the genera Bifidobacterium (12 strains), Eubacterium (two strains), Clostridium (nine strains), Fusobacterium (five strains), Megaphera (one strain), Bopionipira (one strain), Selenomonas (four strains), Succinomonas (one Fig. 1 . Liquid chromatogram of menaquinone-6 (MK-6) and thermoplasma-quinone-6 (TPQ-6) from Bacteroides gracilis Ratio of MK-6 to TPQ-6 is approx. 1 : 3 BIOCHEMICAL SOCIETY TRANSACTIONS strain) and Succinovibrio (one strain) lacked menaquinones.
Members of the Bacteroides fragdis group of organisms (six strains) contained MK-10 and MK-11 as the prominant menaquinone components. In contrast, strains of Bacteroides gracilis (four strains) were similar to representatives of the genus Wolinella (W. succinogenes, W. c u m , W. recta) in possessing thermoplasma-quinone-6 (2, [5 or 81 -dimethyl-3-hexaprenyl-l,4-naphthoquinone) in addition to MK-6 (Collins & Fernandez, 1984) .
Species of the genus Veillonella (12 strains) differed from all of the other Gram-negative taxa in containing MK-7 as the major prenologue.
All 18 species of the genus Propionibacterium examined contained MK-9 (H4). The two strains of Arachnia propionica investigated also contained MK-9 (H4) as the predominant prenologue. The five species of the genus Actinomyces (A. bovis, A . denticola, A. israelii, A . naeslundii, A . viscosus) differed from all the other taxa examined in containing MK-10 (H4) as the major constituent. The present study describes the application of 3 p columns to the analysis of insect hormones by reversephased h.p.1.c. The h.p.1.c. system consisted of two LKB pumps, a gradient controller and a Waters model 441 U.V. detector linked to an Adalab data handling system. All tubing between the injector and detector was 0.18 mm internaal diameter.
H.p.1.c. on reversed-phase CI8 columns is the most widely used method for the analysis of ecdysteroids (insect moulting hormones) and can be used in conjunction with a radioimmunoassay to determine the titres of the two principal hormones, ecdysone and 20-hydroxyecdysone, during insect development (Lafont et al., 1981) . A mixture of ecdysteroids was efficiently resolved by chromatography on a 3 p octadecylsilane (ODs)-Hypersil column (100 mm x 4.6 mm; Shandon Southern Ltd.) using a gradient elution of increasing methanol in water. At a flow rate of 1 mllrnin, the overall analysis was achieved in 5 min and a range of ecdysteroid compounds was resolved (Fig. la) . Of particular interest was the rapid separation of ecdysone A reversed-phase 3 p column (Ultrasphere ODs; 75 mm x 4.6 mm; Anachem Ltd.) was used to assay a membrane bound peptidase from insect nervous tissue which hydrolyses proctolin (Arg-Tyr-Leu-Pro-Thr), an insect neurotransmitter or neuromodulator (Miller, 1983 ). An aliquot of a membrane preparation (1.5 pg of protein) from locust brain (30000g pellet) was incubated with protolin ( l O O p M ) in 0.1 M-Tris/HCl buffer, pH 7.4 (0.1 ml) at 35°C. Reactions were terminated by the addition of lop1 of 8% (w/v) trichloroacetic acid and, after centrifugation, a 20p1 aliquot was analysed by h.p.1.c. (Fig. lb) . Tyrosinecontaining peptides were detected and quantified by monitoring the eluent at 280nm. The short analysis time permitted samples to be assayed, after re-equilibration, every 8 min. Proctolin was hydrolysed to Tyr-Leu-Pro-Thr (confirmed by amino acid analysis) at a rate of 0.44 nmol/ h per pg of protein and the reaction had an optimum pH of 7.0. This membrane bound aminopeptidase present in locust nervous tissue might have a role in the inactivation of proctolin. Recent studies have shown that the Tyr-Leu and Arg--Tyr bonds of proctolin are particularly susceptible to insect peptidases in haemolymph (Starrat & Steele, 1984 , 1985 and in tissue homogenates of the cockroach, Periplaneta americana (Quistad et al., 1984) ; soluble enzymes appeared to be mainly responsible for this activity. The benefits of short 3 p columns can be realized with conventional h.p.1.c. equipment provided that any dead volume between the injector and column is kept to a minimum. As shown in the present study, such h.p.1.c. columns can be used to great advantage when increased throughput of samples is required.
